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Letter from the Mayor

from climate change. In our community, changing climate patter -
are likely to increase the frequency of heat waves, severe storm ff
flooding, and drought. In recognition of our comiion to climate

change and our responsibility to lessen its impacts, | signed the
Global Covenant of Mayors for Climate & Energy on Earth Day
2016. By making this pledge, Louisville Metro joined with

thousands of cities across the globe to acceleratgpes toward JE |
a lowemission and climateesilient future.

As the first step to this commitment, Louisville Metro completed
an updatedGreenhouse Gas (GHG) Inteew in 2016. This
inventory describes the current sources of GHG emissions
generated within the political boundaries (i.e., geography) of
Louisville Metro, which will inform how what approaches we take to reduce themLdisville
Greenhouse Gas Emissdreduction PIafERP) is the second component of our commitment to the
Global Covenant of Mayors, and describes how we plan to meet our GHG emissions reduction target.

Our commitment

We are proud to continue our commitment with our peer cities arotimelworld in setting a scienee
based target to reduce our GHG emissions in line with the Paris Agreement. The ERP establishes a
blueprint to achieve an 80% reduction in our commuvile GHG emissions BY50; however, since
setting this target in 2018, are recent datehave provided insight on the GHG reductions needed to
keep global warming below 1.5°C to avoid the most catastrophic effects of climate change. To limit
temperature rise in accordance with the Paris Agreement, GHG emissions must be yaA@30Dland
reach net zero emissions by 2050 (IPCC, 2018). Louisville Metro supports this goal and will work with
both internal and external partners to do all we can to reach these targets.

We recognize that achieving the necessary reductions will regsite collaborate with our community
partners, support and spur local creativity and innovation, and carefully consider how our commitment
will influence and impact our economy. At the same time, we know the status quo poses a risk to our
economy and wayf life. Failing to act will reduce the quality of life of our residents, worsen the impacts
on our most vulnerable populations, and limit the ability of our local businesses to benefit from
innovation and new technology from the new green economy.

How wewill get there

Limiting global warming to 1.5°C will require rapid;r@aching and unprecedented changehange

in the way we generate and use energy, change in how we travel, and change in how we collect and
manage our waste. The Louisville of theuha must be focused on protecting our most vulnerable and
improving the health and quality of life for all residenffie COVIR9 pandemic is a tragedy that has
struck our global economy and local community, causing fear, isolation and even death; hatvever
has also demonstrated the strength of our community to face a crisis-bpaith urgent action.
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Following this health and economic crisis, we have the opportunity to build our city back cleaner,
greener, and stronger than ever before.

Toaccomplish this goal, we will need to work to remove barriers to allow new and increased
opportunities for residents and businesses to use renewable energy, plant more trees, increase transit
availability and opportunities for cycling and walking, and makasier for residents to own and

operate electric vehicles.

Our approach has been informed through consultation with numerous stakeholders, and we know that
many residents and businesses are already taking action. By working together, we are optisistic
we can meet these targets.

We Are Already on Our Way

Since 2010, our community has already made significant reductions in GHG emissions. Oueara Six
timeframe, our community emissions fell by approximately 10%. Major accomplishments that luslped
achieve this reduction include an increase in automobile efficiency and a reduction in the carbon
intensity of electricity supplied by Louisville Gas and Electric (LG&E), largely due to a switch from coal to
natural gas at the Cane Run generation fgciNew efforts already underway are continuing our

reduction, including the new Bus Rapid Transit (BRT) line on Dixie Highway and the proliferation of
electric vehicles. This success shows that we arepasitioned to take future actioto reduce GHG
emissions.

Implementingthis ERRvill result ina future Louisville that is healthy and attractive to residents and
businesses alike. We are committed to working with all partners and stakeholders to successfully
implement the actions described inthisPah y R ¢S gAff ySSR S@OSNR2ySQa KS

Py s

Mayor Greg Fischer
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Executive Summary

Louisvil@da DNBSYyK2dziS DI & o DI [ERPeSablishies flathgivark for SdRideldgi A 2yt f
the climate action goals thatouisville MetraGovernment (Louisville Metr@ommitted to under the

Global Covenant of Mayofsr Climate& Energyon Earth Day 201@&\sthe first part of this

commitment, Louisville Metrapdatedits communitywide GHG inventorin 2016to describe the

current sources bGHG emissions generated within its political boundakssthe secongart of the
commitment,Louisville Metro joinedities across the globe in setting a targetreduceits community

wide GHGemissions by 80% by 205his targetwas choserin Decemler 2018because ilignedwith

the Paris Agreemerandthe scientific consensus of whatasrequired to avoid the most damaging

effects of climate changat that time.

The ERPuilds on a history of past work completed IbyuisvilleMetro to understandhe level ofGHG
emissions generated in our community. In 2006yisville Metrgoined the U.S. Mayors Climate
Protection Agreement. In 2008puisville Metracompleted] 2 dzA afi@RGHGIvEntry based on the
2006 calendar yeatn 2018, Louisville Metro releasedn updated inventornpased orthe 2016calendar
year. This updated inventory estimates thaiuisvillegenerates 16,000,53tonnes of carbon dioxide
equivalent {CQe) per year.Without making any changes, we can expect to see emissions rise to
18,766,066 by the year 2050.Louisville is successialreducing emissions by 80% by 2050, remaining
GHG emissions will be 3,383,063 i€ able E1)

Table E1. Summary ¢f2 dzA a At € S aSUNR Q& DI D 9YAaaAiAzya | yR

2016 2050 2035 2050
Baseline Business as Usual Interim Target 80% Reduction Targe

‘ 16,000,537 tCe 18,766,066 tCe 12,612,255 tCe 3,383,063 tCe2 ‘

In addition to settinghe target, the ERRommunicates strategies that waet Louisvilleon a path to
achieve itNew or improved technologies, continued population growtgulatory changesand our
connection and relationship with the global economil drive change in our community. The selected
strategies includections thatare alreadysuccessfuin peer cities andeflectour best understanding of
where current trends will take us in the years ahead. Although these strategjasesignificanteffort,
they align with best practice and are shared with many other communities.

Achieving our reduction goal will require coordinated action from government, businesses, industry, and
residents. We identifiedtrategies acrossixkey areaghat outline areas of focus for reducing our

carbon footprint. These include Residential Buildings, Commenuidhstitutional Buildings,

Manufacturing Industrieand Construction, the Energy Industry, Transportation, and Waste. Strategies
include actions thatange from administrative policies, incentives, and collaborative partnerships to
operational changes and targeted investment in new infrastructure and buitdatmology

The selection of strategies was informed by input received kegnstaleholders, Louisville Metro
leadersand internal stakeholdersnd fromresidentsthrough a community surveyhrough survey
responses, we heard clear messages on which actions were widely suppgttesicommunity. Tk
ERP focuses on actiortbat are broally supported andctionsthe community sees as beneficial to
improving the quality of life ikouisville As a forwardooking document, te ERRs intended to be
flexible and will be reviewed and updated regularly as a living document.
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Introduction

Current Context

Therelease of carbon dioxide and other greenhogssegGHG) islreadyhaving an impact on the

global climate system. The Fifth Assessment Report of the Intergovernmental Panel on Climate Change
(IPCC) states the following consensuscidrgtific opinion about climate change and its causes and

effects (IPCC, 2014):

1 Warming of the climate system is unequivocal, as is now evident from observations of increases in
global average air and ocean temperatures, widespread melting of snow grahateising global
average sea level

1 HumancausedGHG emissions have increased since theiqulastrial era, driven largely by economic
and population growth, and are now higher than ever. Most of the observed increase in global
average temperatures sisdhe mid20th century is very likely due to the observed increase in
humancausedGHG concentrations.

9 Continuedreleaseof GHGemissiors will cause further warming and lotasting changes in all
components of theglobalclimate system, increasing thediihood of severe, pervasiyand
irreversible impacts for people and ecosystems.

¢KS Lt/ / Q& nHnmy {LISOAIf wSLER2NI 2y Dft26Ff 2 N¥YAy3
adds that human activities are estimated to have caused approximately df @@bal warming above
pre-industrial levels, with a likely range of 0.8°C to 1.2°C. The report also states that global warming is
likelyto reach 1.5°C between 2030 and 2052 if it continues to increase at the current rate.

Citiesplay a critical role iadvancingclimate action. As centers of communication, commerce, and
culture, cities are a major and growing source of energy consumption and therefore GHG emissions.
Cities account for more than 70% of gloBdiGemission$ andconsequentlyrepresent tre single

greatest opportunity for tackling the challenges of climate change.

Global Covenant of Mayors Commitment

In recognition of the overwhelming influence that cities have over global emissions trends, cities across
the world have banded together to take action at the local level, irrespective of regional, state,
provincial, and federal level policy. The Global€ant of Mayorgor Climate and Energfyormerly the
Compact of Mayors) is a global coalition of cities and their leaders founded by the United Nations
Secretary General and the former Mayor of New York City, Michael Bloomberg. The Global Covenant of
Mayors represents a united common effort from global organizations and cities to address climate
change, with commitments from more than 400 cities.

On Earth Day 2016, on behalf of LouisWletro, Mayor Fischer signed the Global Covenant of Mayors,
agreeinghrough this commitment to set a scientased target to reduce communicale emissions

in line withthe Paris Agreement. In thEmissions ReductidPlan(ERP)we established a blueprint to
achieve an 80% reduction in ccommunitywide GHGemissions by the year 2050.

1C40 Cities (2012). Why cities? Ending climate change begins in the city. https://www.c40.orgtdimlaigchangebegins
in-the-city
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Over the past three years ouisvilleMetro has worked to complete the following actiotsscomply with
our Global Covenant of Mayors commitment

1. Preparation of an updated carbon inventory for emissioriginating inLouisvile Metro;
2. Establishment of a sciendmsed targetand
3. Identification of actions that will enable achieving this sciehased target

ThisERPsummarizes the actions that were identified that will set Louisville on a path toward reaching

its 2050 emissich NB RdzOG A2y Gl NBSG® ¢KS LINRBLRASR | OGAz2ya
New actions will likely become possible in the future with the introductibnew technology and some

actions may see better than expected results as technology impré&utisnformation on the latest

carbon inventory that was created fapuisville Metracan be found in the report entitled thieouisville

2016 Community Greenhouse Gas Emissions Inventory Regted June 2018.

CoBenefits of Climate Action

Acting to reduce GHGs can often provide multiple social, environmental, and economic benefits beyond
simply reducing contributionsf these gases to the atmosphere. Investing in efforts to reduce or
eliminate GHGs will benétiouisville residents through cleaner air, increased optionsniaiility

arising from more dense and walkable neighborhoods, and financial savings from reshergg

operating costs, among other benefi@ome of the cdoenefits of GHG reduction are outlined below.

Public Health Impacts GHGemissions are typically generated in combination with air pollutagaig.
sulfur dioxide nitrous oxide, volatile organic compoundmrticulate matter, etc.) from sources of
combustion. Common sources of air pollutants and GHGs include tailpipe emissions from ous vehicle
and smokestack emissions from fossil fuel power plants and manufacfaditities. Reducing emissions
from these sources will also directly reduce the quantity of air pollutants in the air that we breathe.

Exposure to outdoor air pollution has been linked to a variety of heart and respiratory diseases and was
recently clasified as a human carcinogen by the International Agency for Research on Cancer. By
reducing GHGs and air pollutants, fewer vulnerable residents will suffer health impacts including
asthma, bronchitis, and cardiovascular diseases. This will indirectlyddeder hospital and

emergency room admissions and fewer people in Louisville living with chronic respiratory illnesses.
Better outdoor air quality will also make it easier &kresidents to maintain active lifestyles.

By reducing our reliance on fakkiel inten® energy sources, we can also reduce the likelihood of spills
and process wastgoal ashrontamination that can impact our local soils and water sources.

Quality of Life Impacts How we plan and design our neighborhoods and streets catvergently
create high volumes of GHG emissions by affecting our individual behavior. Urbanlspdsab longer
commutes and trips to ruarrands. By focusing on development that is of a higher density than
currently experienced across Louisville, wa ceeate neighborhoods that are more walkable, ames
that can support a variety dfansportation options. This will reduce the level of traffic that we
experience andreatenew and improved opportunities to walk, bike, and dsansit Authority of Rer
City TARCtransit services. Denser neighborhoods can support more frequent transit service and a
wider network of routes with longer operating hours. Improved transit services will create new
opportunities for our residents to access jobs, recreatmm] services, improving overall quality of life.

Louisville GHG EmissioReduction Plan 2
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More compact development styl&s & dzLJLJ2 NIi SR o6& aS@SNI f cahpréhensivel y R LI
plan,Plan 2048, will also create more opportunities for clustering of services with personal resigen

CKAA TFT2NX 2F RSOSt 2 LASY A RO 2ATAUSWISWbdeheSERMIGHY A E S R
residential condominiums and apartments with street front stores and cafes. Daycares, medical services,

and grocery stores are often staples of this tyjfelevelopment, making it easy for residents in these

areas to complete daily appointments and chores without needing to use their vehicles.

By pursuing higher density development patterbsuisville Metrowill also be better able to preserve

and protect green and natural spaces for use as recreational amenities and existing agricultural lands.
Areas that are used for hiking, deglking, fishing, and other recreational pursuits along with

productive farmlad will be under less pressure as development is directed toward existing developed
urban areas.

Economic BenefitsInvestment in technologies to reduce GHG emissae likely to provide economic
benefits to Louisville from opportunities for lower engrgpstsand increased waste recycling and reuse.
Reduced energy costs for Louisville residents and businesses will mean more money for investment in
the community, while reduced energy costs for LouisWlitro-owned facilities and buildings will mean
lower costs to taxpayers. Fewer waste materials entering the landfill will also mean lower costs for solid
waste disposal services.

Achieving GHG reductions will require technological innovatiwhich willcreate unique opportunities
for Louisville busingses to grow and diversify, creating jobs in the community.

Climate inaction comes at a high coBhe Economics of Climate Change: The Stern Réivialy
SadloftAakKSR GKIFG aGKS o0SyST¥ada 2F aidN®y DIANWRE S NI
Using results from economic models, the Stern Review estimated that, without action, the overall costs

and risks of climate change will be equivalent to losing at least 5% and potentially as much as 20% of

global Gross Domestic Product (GDP) alipuln contrast, the costs of implementing actions to reduce

GHG emissions and mitigate the impacts of climate change may be limited to 1% of global GDP annually.

Beyond the ecological and economic costs associated with delayed action on climate tharegare

cost savings to be realized through efforts to conserve energy and to use it more efficiently, and
economic opportunities available to communities that develop local energy supply and infrastructure.
Actions that encourage energy efficiency anmdgervation, identify opportunities for capturing waste
heat energy, and promote implementation of renewable energy will assist Louisville in developing an
energy resilient community, in addition to mitigating climate change.

2Plan 2040: A Comprehensive Plan for Louisville Méttps://louisvilleky.gov/government/planninglesign/comprehensive
plan

3 Stern, Nicholas. 2006. The Economics of Climate Change: The Stern Review. Cambridge Unis®rsity Pre
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2016 Louisville Community GHGventory

A GHG inventofywas completed for 2016 using the methodology published in the Global Protocol for
Community Scale Greenhouse Gas Emissions Inventory (GPC Protocol). The 20a6udad as a
baseline for 2050 target setting. Under the GPQdoal, GHG emissions are split between Core and
Expanded emissions:

9 Core emissions are thosleat Louisville Metro has the greatest opportunity to influence. The Core
GHG emissions sources include building energy use, fugitive, energy industrieagdand off-road
transportation and waste (includes solid waste, compostiagd wastewater treatmentjFigurel).
¢tKS / 2NB SYArAaairzya gAff o0S (GKS F20dza 2F GKS SYAa
reduction target will be set. In 2016, the Core GHG emissions were 16,000,537 tonnes of carbon
dioxide equivalent (tC).

1 Expanded emissions are the additional sources not included as the Core emissions. They include
transboundary transportation, industrial process and product use (IPPU), and agriculture, forestry,
and other landuse (AFOLU). These sources typically sernienaigand state demands, many have
federal regulations and reporting standards, and thus are not as easy for Louisville Metro to influence.
Thetotal 2016 GHG emissiolfExpanded + Corgjere 21,554,911 tC@. Through future GHG
inventories, Louisville Meb will continue to monitor trends and identify opportunities where actions
can have an impact on reducing the Expanded GHG emissions. Specific reduction targets, or actions,
will not be identified for the Expanded GHG emissions.

Off-Road Transportation \Waste Other
1.5% 0.8%
' 0.6%

Energy Industries
4.9% Residential Buildings

27.4%

On-Road Transportation
17.2%

Commercial /
Institutional Buildings
26.8%

Manufacturing Industries,
and Construction
20.8%

Figurel. 2016 Core GHG Emissions

4 Louisville 2016 Community Greenhouse Gas Emissions Inventory Report.
https://louisvilleky.gov/government/sustainability/greenhousmsinventory

Louisville GHG EmissioReduction Plan 4


https://louisvilleky.gov/government/sustainability/greenhouse-gas-inventory

GHG Contributions by Sector

The GPC Protocol organizes and aggregates GHG emissions by Sector@ert@ubor exampléhe
Stationary Energy Sector includes a wide range ofssabors includingesidential and commercial

buildings, manufacturing and construction activities, fugitive emission sources, energy generation
activities, etc. A detailed breakdown of the sectors and subsectors can be found in the inventory report.

80.5%

Comparing to Other Cities
[ 2dzA a @At £ SQa LISNI OFLIAGF DI D

StationaryEnergy

I LILIINREAYFGSt@ ynop: 2F [2dAagAtt S
electricity and other fuels like natural gas and propane to heat, cool, and p
buildings.

Transportation

1 02dzi My @172 2F [ 2 dzh & A fubirg @ssil fielsd S
vehicles including gasoline, diesel, and prop&fike inventory includes
vehicles registered in Louisville Metro as well as marine and aviation sourt

Waste and Wastewater

A portion of community emissions comes fravaste that goes to landfills
where it decomposes and releases methane, a potent greenhouse gas. Tt
inventory includes emissions from solid waste, compastl wastewater
generated in Louisville.

average when compared to other US cities that report publicii et =UES S

for the Global Covenant of Mayors, as seeiablel. These Columbus, OH 13.2 tCGe
peer cities are similar to Louisville in size, climate, and
geographyhowever,comparingper capita emissions among
cities may be of limited value for many reasons. These includ
the availability of relevant data, differing calculation Nashville, TN 20.1 tCQe
methodologies and study area boundariesd.,county, city,

AY Louisville Metro, KY 20.9 tCGe

NEIA2YU0 YR RAFFSNBEYyOSa

energy sourcese(g.,hydroelectric, coal, natural gas). Knoxville, TN 21.7 tCGe
Memphis, TN 22.0tCQe
St. Louis, MO 22.91CGe

Austin, TX 15.5tCQe

US National Average 16.5tCQe

5 Louisville P16 Community Greenhouse Gas Emissions Inventory Report.
https://louisvilleky.gov/government/sustainability/greenhouggsinventory

61n 2016, approximately 97% of the electricity supplied to Louisville was produced by the combustion of fossil fueledomp

O

¢

2 ym: YyIGAz2yltffted ¢KAA RAFTTFSNBYyOS YSI ya i-rlatéd GHE entissidilS NOSy (i | 3
appear relatively high, while other sectors, such as transportation, appear relatively low.
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2050 Businessas-Usual Forecast

TheLouisville2016 CommunityGHGEmissionsnventary providesa summary ohow ouremissions
currently stand in the community.ouisville Metrawill not, however, remain static. Our population is
expected to increase, which will mean more homes, more jobs, more roads, and thereforeGidGre
emissions.

If we assume that very few things about our current way of life will change in the future, we can create a
baseline scenario that provides a reference point for us to measure our success or progress against. This
type of scenario is called tHgusinessas-Usual (BAU) forecasfo estimate future emissions, we must
consider many different variables. Some of the key variables that must be considered include the
following:

Population¢ the number of people that will live ibouisvillen 2050

Energ ¢ the energysourceshat we will use to heat and power obwildingsin 2050

Vehiclesg the numberand typeof vehicles that are likely to travel our roads by 2050

Buildingsc the number and size of homes, offices, and other buildings that will ex2§150

Wastec the volume of waste that we generate from our homes and businesses in 2050
Under our BWU forecast, we assumed that Louisville in 2050 will not experience any significant changes
from technology, economics, or public policy, and that the adkés and behaviors that we currently

have will remain unchanged. In other words, under B&Uforecast, Louisville will remain exactly as it
is right nowg just bigger.

By using this scenario as a baseline for comparison, any decisions that we makerbebmeand 2050

can be measured and compared to the baseline to see what impact the decisions have on our emissions.
As an example, if our commercial buildings install more solar energy panels, that will register as a
difference from the BAU scenario, amg can measure the impact of this change on GitGemissions

Louisville GHG EmissioReduction Plan



BAUForecast Assumptions

To create our BAU forecast, we used a broad range of assumptions to estimate conditions in Louisville in
2050(Table2). The population of Louisville is expected to rise by almost 150,000. Increases in housing
stock and vehicle ownership are triggered to accomatedhese new residents. The types of energy
sources that are used are shown to remain consistent under the BAU scenario, with most electricity
being supplied from fossil fuel power plants.

Using these assumptions, GHG emissions in Louisville in 2086tamated to be 18,766,066 tG&) or

20.5 tCQe per personAs a prediction of the future, the BAU scenario must be considered an estimate,
as it is very likely many of the assumptions will change over time. This information represents the best
knowledge ad data that is available today.

Table2. Summary of Current and BAU Parameters

Parameter Current Reality | 2050 BAU Assumption

Population 768,900 913,221
Number of Homes 344,657 395,834
Number of Vehicles 554,050 658043
Electricity Grid Emissions Intensity | 0.84 tCGe/MWh 0.84 tCQe/MWh
Transmission Line Loss Factor 4.02% 4.02%
Natural Gas Emission Factor 0.05 tCQe/GJ 0.05 tCQe/GJ

Louisville GHG EmissioReduction Plan



Louisville MetroGHG Reduction Target

In line with our commitment to the Global Covenant of Mayt@jisville Metrcestablished &EGHG
reductiontargetof 80% below BAU scenario leviis2050. This will be accomplished throwgjiategies
andactions implemented across six key sectors

9 Residatial Buildingsg our homes, apartments, and condominiums

1 Commercial and Institutional Buildings our offices and our civic buildings

9 Manufacturing Industries and Constructionour industries and new construction

1 Energy Industng our energy providers wihuse various fuel sources treateelectricity
9 Transportationg our vehicles, our road networks, and our transit

9 Wastec our solid waste and wastewater treatment systems and infrastructure

Strategies and actions included in the ERP were derived fratpbactices demonstrated by cities

across the globe working to reduce their GHG emissions. Through meetings with key stakeholders and
LouisvilleMetro leadership as well as a community survey, the final suite of strategies and actions
includes those witlthe most support and those that we are most likely able to accomplish. Strategies

and actions also reflect current market forces, such as increases in the number of electric vehicles and in
the production of electricity from solar poweFable3 highlights the most popular items in the

community survey. Full results from the community survey can be found in Appendix D.

Table3. Summary of Survey Results

Action/Strategy

Buy energy efficient appliances 87%
Support discounts for TARC riders 81%
Support incentivizing solar panels 79%
Support providing additional curbside recycling options 79%
Adjust your thermostat 78%
Buy a programmablthermostat 74%
Support incentivizing carpooling 74%
Support incentivizing hybrid and electric vehicles 69%

Louisville Metro also set an interim target of achieving a 26% reduction over the BAU scenario.by 2035
Figure 2demonstrates the estimated 2® baseline inventorgnd the estimated remaining emissions

from the 2035 interim target and the 2050 8Q%ductiontarget. The interim target will enable us to

assess whether we are on the right track toward meeting&Q#o ly 2050reduction target.

While 2035 is roughly halfway to 2050, the 2035 target is considerably less than a 40% reduction. This
difference is mainly due to the expectation that significant changes inllmsville Gas and Electric
(LG&E produces electdity will not occur until after 2040. Reducing the carbon intensity factor of

energy generatiofisthe most impactful strategy andgill result in large emissions reductions in the
residential, commercial, and manufacturing sestdt LG&E were to retirehieir coal fired power plants
earlier or make a significant switch to more renewable energy sources, we could see a larger reduction
at an earlier date

7 For organizational purposes, four sabctors from the Energy Sector are separated out and referred to as sectors in this plan.
They do not exactly match GPC sectors.
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Residential Buildings
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Figure2. Baseline, 2035 and 2050 GHG Emission Profiles

8 By 2050, the commercial sector is expected to contribute less than 1% to the totati@id€ons due to the combination of
efficiency gains from retrofits, commissioning, building code improvements, and the competition of benchmarking, as well as
additional renewable natural gas and the cleaning of the electricity grid. The estimateghstgatial from rooftops is

expected to offset the remaining emissions, assuming Louisville Metro is successful at reaching the targets descriteed.in Tabl
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How We Will Reach Our Targets

Table4 presents a summary of potential strategies identified to enable achieving the 80% reduction
target. Different sectors are expected to contribute different levels of GHG emissions reduckinis. T
reflective of the contribution of these sectors to overall Louisville emissions, and is also reflective of the
relative level of opportunity to achieve emissions reductions. This table illustrates the importance of
LG&E transitioning to cleaner emgrgeneration in meeting the overall 80% reduction target and how,
based on electricity use, that transition will impact reductions in the residential, commercial, and
manufacturing sectors. Strategyl:70% Energy Generation Intensity Factor Reductsosplit between

the residential, commercial, manufacturing, and energy industry sectors because GHG emissions from
energy are reported based on where the energy is consumed.

Louisville Metro recognizesemeaningful contributionsrees makdo GHG emisens reductiorand

will continue to support a variety of strategies designed to increase our tree canopy. These strategies,
however, are not included in the ERP because they fall within the Expanded, rather than the Core
Emissions, which are the focus o&tBERP.

Concurrent with the development of this ERP, Louisville Metro Couasiedh resolution to support (1)

a 100% clean renewable electricity goal for Metro Government operations by 2030, a 100% clean energy
goal for Metro Government operations by 28, and a 100% clean energy goal commuwiige by

2040; and (2) the revision of all building codes for new construction to require energy efficiency,
conservation, and renewable energy applications toward an eventual goal of net zero or net positive
energy, water, and waste for Louisville Metradoption of this resolution (Appendix E)expected to

provide additional support for implementing strategies and actions across all sectors in this ERP. If
successful, the resolution has the potential to propetisville beyond the 80% by 2050 reduction

target.

¢ ‘ ‘:.un'v‘
) el

==l
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Table4. Potential GHG Reduction Strategies

Estimated 2035 Estimated 2050
Reductions Reductions

tCQelyr. tCQelyr.
977,608 4,115,256

R¢ RESIDENTIAL BUILDINGS

5.2% 21.9%
R1. Energy Efficiency through Updated Building Code 88,530 139,784
R2. ExistindResidentiaBuilding Retrofits 631,826 997,620
R-3. Solar PV Systems on 50% of Homes 156,458 247,039
R4. Renewable Natural Gas in 20% of Homes 100,794 159,149
E1. 70% Energy Generation Intensity Factor Reduction 0 2,571,665
1,345,545 4,956,943
G1. Energy Efficiency through Updated Building Code & Commissio 54,201 85,580
G2. ExistingCcommerciak Institutional Building Retrofits 445,360 703,200
G3. Solar PV on 25% of Commeréidhstitutional Buildings 634,672 1,002,113
G4. Renewable Natural Gas in 20% of Commercial Buildings 50,396 79,573
G5. Buildingenergy Benchmarking Program 160,917 254,079
E1. 70% Energy Generation Intensity Factor Reduction 0 2,832,398
e 12.7%
M-1. ExistindMlanufacturing FacilitRetrofits 283,689 447,930
M-2. Combined Heat and Power Facility 14,567 23,000
M-3. Building Energy Benchmarking Program 72,909 115,119
M-4. Renewable Natural Gas in 50% of Manufacturing Facilities 150,460 237,569
M-5. Fuel Switch from Combustion of Coal to Natural Gas 21,636 34,162

E1. 70% Energy Generation Intensity Factor Reduction 0 1,524,870

46,483 697,517
Ec ENERGY INDUSTRY 3.7%

E1. 70% Energy Generation Intensity Factor Reduction 0 624,122
E2. Demand Side Management Program 35,814 56,549
E3. LEDs in Lighting Fixtures and Streetlights 10,669 16,846

1,086,249 3,136,182
T¢ TRANSPORTATION o

T-1. Increased Densification 316,362 499,519
T-2. Active Transportation and Refearing 496,113 783,336
T-3. Improved Transportation Systems 728,659 1,150,515

T-4. Fuel Switching (50% of passenger trips electrified) 445,115 702,813

59,823 94,457
LSS
W-1. Organic Waste Diversion Programs 23,545 37,177
W-2. Methane Recovery from Wastewater Treatment Plants 1,086 1,714
W-3. Methane Recovery at Landfills 35,192 55,566

Total Emissions Reduced 26.4% 82.0%

% SNOSyilF38a ftAaGSR Ay G(KA& {GFof S NBLINE aBoeited2050HUsings8sO G 2 NRa 02y
usual GHG emissions. Values for individual strategies represent estimated reduction potentia). (Y@&ies will not add up to

GKS SEFOG FY2dzyld 2F SYAdaaAaz2ya NBRAZOGAZ2Y y S SuRdbiis afedasddBrt OK a S N
the potential impact of the individual strategies and are not a simple percentage of the target or BAU.

Louisville GHG EmissiofReduction Plan 11



How to Use This Plan

The GH@missiors reduction strategie®n the following pages are organized $gctor. Eackection

begirs with a brief description of th&ctor, an explanation of th6S O i 2 NR& LR ISy GAlf 02y
GHG emission reductidarget, and a summary of doenefits that should also result from completion of

the SS Ol 2 N a arid @ddidnsBIEsd odharwise noted, assumptioredated tothe reduction

potential of the individual strategies are based on guidance for quantifying project level mitigation of

GHG emissions published thwe California Air Pollution Control Officeésseiation.’° Each strategy

includes a description and tables that breddwn the logistics andolutionsassociated with achigwg

the GHG reductions being sought.

Logistis
Designates a shott Presents a preliminary = Suggets a lead agency = Offers metrics to aid in
medium, or longterm estimate for the to guide implementation tracking and evaluating
timeline for when the potential cost of of each strategy and performance of the
strategies will be implementation. Low identifies key partners = strategies.
implemented. Some cost strategies typically that will play important
strategies may be involve policy and roles in implementing
designated as lonterm behavior changes, while specific actions.
based on when the high cost strategies
outcomes will produce typically include large
significantchange but investments in

include actions that are technology or
underway or may begin in equipment.
the near future.

Solutions

FinancingPolicy Stratey Implementation Actions
Designates a category for the type of Presents actions that will support Where appropriate,
implementation the actions will requiré.ocal implementation of the strategy = provides details for
Solutions- with funding needsare actions with a status designation of actions that are complete
that will require a financial commitment by = Completed, Underway, Planned, underway, or danned
Louisville Metro and/or pdicipating or ProposedPlanned actions are
agencies, business, and resideritecal those that closely match actions

Solutions- without funding needsare actions or policies from previously

that do not require a financial commitment adopted Louisville Metro plannini
by Louisville MetroState Solutionsare efforts. Proposed actions are nev
actions that require policy changes or and unique to thigplan.

legislation at the state level.

10 Quantifying Greenhouse Gas Mitigation Measures: A Resource for Local Government to Assess Emission Reductions from
Greenhouse GaMitigation Measureshttp://www.capcoa.org/wpcontent/uploads/2010/11/CAPCQOBuantificatiorReport

9-14-Final.pdf
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Residential Buildings

Residential Buildings

Residential buildings emissions are generated from
the use of energy in our homes through fuel
combustion €.g.,burning wood in fireplaces or
woodstoves, natural gas used for heating and
cooking, etc.) and by the consumption of electricity
for heating and cooling, lighting, and powering our
electronic devices. In 2016, residential building
emissions accounted foparoximately 27.4% of
total emissions generated ioouisville(Figure3).

Potential Contribution to Overall Reduction
Target

The electricity that we use in our
homes is one of the most significant

. . . 27.%% of total
contributors to emissions and it is on¢ 2016 H

of the hardest emissions sources to

address. Making progress on reducin . """"""" (31.0% of total)
GHGemissions fronexisting

residential properties will requé a

. - (32.%%o0f total)
more efficient building codeand 2050 %
education and outreach to assist . L L ;
homeowners to individually make - 5,000,000 10,000,000 15,000,000 20,000,000

choices that will improve the energy
efficiency of their homes. Typical
measurenents to take include M Total Community-Wide GHG Emissions
improving insulation, replacing
outdated appliancewvith energy
efficient models, upgrading windows and door frames, and installing renewable energy sources. Active
measures that.ouisville Metracan take to reduce residential buildings emissions could accomplish
approximately 26.8% of the reduction reqeit to achieve our 80% reduction by 2050 commitment.

M Residential Buildings GHG Emissions

Figure3. GHG Contributions by Residential Building Sectt

CoBenefits

In addition to lower emissions, energy costs will decrease for residential households that implement
energyefficient upgrades, which can benefit lower income households that experience disproportionate
energy burdens. Reduced demand for electricity will decrease the burden on our fossil fueled power
plants, which will improve local air quality and therefore palbealth.
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Residential Buildings

R-1. Energy Efficiency through Updated Building Code

Description

Raising energy efficiency standards for new buildingssisaightforward cost efficient way to reduce

emissions over the longerm. Requiring new buildings to be constted to meet high standards for

energy efficiency will avoid the need for expensive and disruptive retrofits later to meet the emissions
reduction requirements. Developers could benefit from the use of existing rating or certification systems
such as Leadship in Energy and Environmental Design (LEED) or ENERGY STAR, which provide guidance
and best practices on how to successfully adopt higher standards for efficiency in new buildings.

The construction and renovation of buildings is currently regulated by the Commonwealth of Kentucky

.dZAf RAYy3 /2RSS | yR A& 2dzia Kedtcky2ofent]y entcestizei2000 &hd a S G N2 Q
2012 International Energy Conservation Codéssstrategy assumes the introduction of more stringent
requirements for energy conservation in residential buildings through changes to the Kentucky Building

/ 2RSS 2NJ 6 KNRdzZAK O BSWNiI SFSANBE2 TP DA BYyROe | yR LISNF 2
Updating the building code may require the Mayor and Metro Council to advocate for legislation that

adopts the most recent International Building Code or that allows local governments to make their own
improvements.

Many other states have alreadyiplemented Building Code energy standards that are more stringent
than those required in Kentucky. This strategy therefore does not represent an unproven iskigh
approach, as simply matching requirements already adopted by other states will praymifecant
emissions reduction benefits. Actions taken to update Building Code requirements will lead to
improvements in energy performance and reductions in the consumption of electricity and natural gas
in future residential buildings constructed in Lexille.Improving building standards for residential
buildings could offer the potential for a cumulative avoidance of 139,784et@(p2050, representing a
0.75% reduction in emissions over the BAU scenario.
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